Abstract: Mean platelet volume is a marker of inflammation which is found to be increased in patients at
Introduction
Chronic Obstructive Pulmonary Disease (COPD) is a major cause of morbidity and mortality in the world. The global initiative for Chronic Obstructive Lung Disease (GOLD) recently defined COPD as "a common preventable and treatable disease characterized by persistent airflow limitation that is usually progressive and associated with an enhanced chronic inflammatory response in the airways and the lung to noxious particles or gases. Exacerbations and co morbidities contribute to the overall severity in individual patient"(GOLD) 13 It has been established that stable COPD is associated with low grade systemic inflammation as demonstrated by an increase in Blood leucocytes, Acute phase proteins such as CRP and inflammatory cytokines 15, 16, 17 . Epidemiological data suggests that impaired lung function in COPD is strongly related to impaired cardiovascular function and cardiovascular related deaths 14 . In addition, Chronic obstructive pulmonary disease and atherosclerosis often coexists and share common risk factors such as age and smoking. Inflammation plays a key role in the progression of both COPD and atherosclerosis.
Platelets are involved in atherogenesis, inflammation and atherothrombosis. A recent study found that elevation in arginase activity in platelets reflected alterations in Nitric oxide metabolism and enhanced platelet activity in chronic obstructive pulmonary disease 18 (COPD). Moreover, soluble P Selectin, a marker of platelet hyper reactivity, was reported to be higher in COPD patients. 19 Previous studies showed inverse correlations between MPV and disease activity in inflammatory bowel disease, rheumatoid arthritis and ankylosing spondylitis 23, 24 Mean platelet volume is a marker of inflammation it is found to be increased in patients at risk for atherothrombotic disease and measurement of platelet volume has been suggested as a marker of platelet activation 1 .
The association between Mean platelet Volume and chronic obstructive pulmonary disease is controversial. Some studies have shown that Stable COPD patients have higher Mean platelet volume than those in the control groups 9 whereas another report found that this association of increased mean platelet volume in COPD patients was not statistically significant 10 . The conflicting data may be due to the failure to rule out various confounding factors such as body mass index, smoking status and medication use 23 Despite all the various studies little is known regarding the status of mean platelet volume in COPD. Biljak et al 11 and Cui H et al 12 had conflicting results. Also, no reliable study has been performed on Indian patients thus, it was deemed worthwhile to study the effect of COPD on mean platelet volume.
Methods:
This study was conducted in the Department of Medicine, SMS Medical College and Attached hospitals, Jaipur. 55 Patients of COPD diagnosed according to the GOLD"s criteria were consecutively enlisted and enrolled from those attending the medicine outdoor and wards. The controls taken were 55 healthy age and sex matched preferably relative of the patient with no history of shortness of breath and normal pulmonary function test. Study design: This was a hospital based observational descriptive comparative analysis Study period: From the approval of plan till when the desired sample size of cases and controls was achieved. Sample size: Sample size was calculated as 54 subjects at 97.5% confidence interval and 80% power assuming minimum detectable difference in mean platelet volume of 0.6±1 as per the seed article. So, for the purpose of our study we took 55 cases and 55 controls.
Inclusion Criteria
COPD patients who presented to SMS medical college and hospital Jaipur. COPD was diagnosed and classified according to the Global Initiative for Chronic Obstructive Lung disease criteria) Exclusion criteria 1.
Haematological disorders, 2.
Autoimmune disease, 3.
Pneumonia, 4.
Active Pulmonary tuberculosis, 5.
Cystic Fibrosis, 6.
Valvular heart disease 7.
Hepatic Failure 8.
Heart failure 9.
Renal failure 10. Treatment with anticoagulants, statins, ACE inhibitors, Clopidogrel, theophylline in the previous 8 weeks 11. Any other chronic inflammatory condition 12. Cancer patients on Long term Oxygen Therapy
II. Data collection
A proforma sheet was prepared to get information on age, sex, occupation, residence. A complete history which included symptoms was taken. Relevant past history, family history, treatment history was taken. Each patient was thoroughly examined and the particulars were noted on the proforma sheet. A comprehensive Respiratory system Examination was undertaken. Other systems were also thoroughly examined with special emphasis on any particular system if it were involved in the disease process. The following investigations were done in all patients.
Statistical analysis:
The results were obtained and noted in the proforma. All the data was entered on Microsoft Excel Sheet and analysed using SPSS 19.0 statistical software. The quantitative data was summarized as Mean ± standard deviation and the difference in means was analysed using student "t" test. Difference in MPV among COPD and healthy Controls was calculated using student "t" Test. Difference in proportion of cases with different levels of MPV in both groups was calculated using chi square test and the Correlation between MPV and various other clinical parameters using ANNOVA and Pearson"s coefficient Level of significance i.e. P value <0.05 was kept as significant whereas <0.001 was kept as highly significant. The clinical characteristics of subjects with stable COPD and controls are reported in Table 1 . The groups were well matched with respect to age, gender, body mass index and smoking status. The use of inhaled bronchodilators and inhaled corticosteroid was more prevalent in the COPD group. There was no difference in the proportion of patients with hypertension between the two groups. The laboratory characteristics of the COPD patients and control are shown in table 2. Significant difference is observed in the pulmonary function parameters (FEV1/FVC) which as seen in the table is significantly less for the COPD group On comparing the ABG parameters it is seen that the pCO2 is increased while the pO2 is significantly decreased in the COPD group as compared to the control population A significant difference was also observed between the Total leucocyte count and the platelet count between the two groups both of which were increased in the COPD patients as compared to the controls. A p value for the difference in the TLC was <00001 while that for the platelet count is 0.0303 both are significant. It was also observed that the mean platelet volume in the COPD group was significantly lower as compared to the control group with a significant p Value of 0.0007
IV. Discussion and conclusion
The main findings of our study are the following: COPD patients have lower MPV as compared to healthy age and sex matched controls. ,
The increased systemic inflammation observed in COPD may be associated with decreased MPV as observed in other conditions 5, 6 . A recent metaanalysis has shown that CRP and TNF are important mediators linking the disease to systemic inflammation 28 . Increased pro inflammatory cytokines in COPD are involved in enhanced oxidative stress which contributes to platelet activation .
On the other hand, increased inflammatory cytokines influence megakaryocytopoiesis and platelet volume. 29 Moreover, platelet aggregation is accelerated by hypercapnia and/or hypoxaemia. 30 As COPD is an inflammatory condition which explains the presence of increae in TLC, platelet count etc. Cardiovascular disease is one of the common causes of mortality in mild and moderate COPD patients. 31, 32 The prevalence of cardiovascular disease in COPD is related to the coexistence of risk factors including age, obesity, diabetes, smoking and low level of physical activity. 33 Systemic inflammation may be a mechanism for the development and progression of atherosclerosis in COPD. Multifactorial complex interactions between platelets, endothelial cells and leukocytes further stimulate the production of proinflammatory cytokines and may lead to thrombosis. 34 Our study showed increased platelet count and decreased MPV in COPD patients. The results indicated that the increased thrombotic risk in COPD might be still induced by the activated platelet. However, our study does not show that the MPV itself is increased as a marker of platelet activation as seen in studies assessing cardiovascular risk factors. Recent studies revealed that high-grade inflammatory diseases are associated with smaller platelets, whereas the same disorders at remission and controlled by anti-inflammatory drugs are associated with larger platelets. The strengths of our study is the presence of well matched controls with respect to their age , sex , BMI and smoking habits by negating the effect that these factors may have on the mean platelet volume. The main drawbacks of our study are that it is a single centre study compared to the magnitude and the burden of disease the sample size taken was small Follow up study was not done. Patients can be followed and various parameters evaluated in the exacerbated and stable state Various biochemical parameters like S.CRP were not evaluated as quantitative S.CRP is not evaluated in our hospital
